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2.1. Non -tokenized
(NT-EF) 
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€½Ė╖ĖЁ½╤ňЁĺ Ś╤Ľ↕╢ ½Ĉ╖Ė

c Ĉ▌╢ p╢ ½ⁿ ŚЁĨ▌ ˚ ⌂ň Ś▌ЗÜ½̊ p€

SOTA models for video modality

� ╤ŶЗĨ▌З½╤ŶЁ╢ ▌ň½╙⌂ĨŶ



: Ś╤Ľ↕╢ ½Ĉ╖Ė

Tasks and benchmarks to 
te st  m ode ls with video 
m oda lity 

΄
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Fu et al. Video -MME: The  First-Ever Com p rehensive  Eva lua tion Benchm a rk of Mult i-m od a l LLMs in Vid eo  Ana lysis. a rXiv:24 05.21075 
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● a uthors upda te  
the  benchm a rk 
manually

● we will a na lyze  
open -source
m ode ls

● benchm a rk does 
not necessa rily 
require strong  
long -context 
skills

―Ё̈́ Ё╢ ⌂╤ ΈЗ́ ΉЁ╢ ⌂╤ 30-60  m in
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Different tests for 
children and people 
with ASD
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→ ; ▌╙╙ŚĽĨŚňЁň½Ĩ½ЁŬ⌂Ĩ↕Ё
↕Ĵ ╢ ½╤Ё½╤╤▌Ĩ½Ĩ▌ĈĖЁ

→ û ĺ Ĩ½⌂╤ŚňЁ⌂╤ЁĨ▌Ĩ½╙Ё́ ΄╖Ё
ū⌂ňŚ▌ĖЁ

→ B⌂ū⌂ňŚňЁ½╙╙Ёā Ĵ ŚĖĨ⌂▌╤ĖЁ⌂╤ЁΈЁ
ň⌂ỲŚĈŚ╤ĨЁn Ĉ▌Ĵ ◦ ĖЁĨ▌ЁĨŚĖĨЁ
╢ ▌ňŚ╙ĖЁ
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: Ś╤Ľ↕╢ ½Ĉ╖ЁŬ⌂Ĩ↕Ё
ā Ĵ ŚĖĨ⌂▌╤ĖЁĨ↕½ĨЁŬŚĈŚЁ
Ė½╢ ◦ ╙ŚňЁ‼Ĉ▌╢ Ё
Ĵ ╤⌂ūŚĈĖ⌂ĨŶЁ
ĨŚŵĨĺ ▌▌╖Ė
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● Videos from  YouTube

● Choose from 6 topics 

● Topics are divided into 
perception and problem 
solving

● Multiple choice
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How much the model understood what happened overall / questions about the concept in the 
video / adaptation of knowledge to a new but similar task
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● p╤ЗĽ▌╤ĨŚŵĨЁ
⌂╤‼▌Ĉ╢ ½Ĩ⌂▌╤Ё↕Ś╙◦ ĖЁ
↕Ĵ ╢ ½╤ĖЁ

● ; ½╤ЁŬ▌ĈĖŚ╤ЁĨ↕ŚЁ
◦ ĈŚň ⌂ĽĨ⌂▌╤ ▌‼ЁĖ▌╢ ŚЁ
Œû €� Ё̊ Üê Ė

● k ▌ŬЁĨ▌Ё◦ Ĉ▌◦ ŚĈ╙ŶЁ
⌂╤ĖŚĈĨЁĨ↕ŚЁĽ▌╤ĨŚŵĨЌ
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ê Ĵ ╙Ĩ⌂◦ ╙ŚЁĽ½ĨŚⁿ ▌Ĉ⌂ŚĖЁ▌‼ЁĴ ╤ňŚĈĖĨ½╤ň⌂╤n ЁК ╙▌╤n ЁĽ▌╤ĨŚŵĨЁĨŚĖĨ⌂╤n



Benchmarks: MLVU (2025)
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c ⌂╤ň⌂╤n Ё½Ё╤ŚŚň╙ŚЁ⌂╤Ё
½Ё↕½ŶĖĨ½Ľ╖
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Zhou et al. MLVU: Benchmarking Multi -task Long Video Understanding. CVPR 2025

� ⁿ ⁿ ĈŚⁿ ½Ĩ⌂▌╤Ё▌‼Ё⌂╤‼▌Ĉ╢ ½Ĩ⌂▌╤ЁП◦ Ĉ▌ĽŚň Ĵ ĈŚГĽ½╙ĽĴ ╙½Ĩ⌂▌╤Р
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Zhou et al. MLVU: Benchmarking Multi -ta sk Long  Vid eo  Und e rsta nd ing . CVPR 2025

˚ ⌂ňŚ▌ĖЁŬ⌂Ĩ↕Ё̈́ Ё
↕▌Ĵ ĈĖІЁĺ Ĵ ĨЁĖĨ⌂╙╙Ё╤▌ĨЁ
Ė▌Ё╢ ½╤Ŷ
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● ; ▌╢ ◦ ½ĈŚЁŬ⌂Ĩ↕ЁĈ½╤ň ▌╢ Ё
ⁿ Ĵ ŚĖĖ⌂╤n

● û ◦ Ś╤ ⁿ Ś╤ŚĈ½Ĩ⌂▌╤ЁЌЌЌ



: Ś╤Ľ↕╢ ½Ĉ╖ĖЇЁê Ü̊ ‚ ЁП̈́ � ΅ ΉР
Lecture #2

Video Modality
��

þ ↕▌Ĵ ЁŚĨЁ½╙ЅЁê Ü̊ ‚ ЇЁ: Ś╤Ľ↕╢ ½Ĉ╖⌂╤n Ёê Ĵ ╙Ĩ⌂ЗĨ½Ė╖ЁÜ▌╤n Ё̊ ⌂ň Ś▌Ё‚ ╤ň ŚĈĖĨ½╤ň ⌂╤n ЅЁ; ˚ ¬≈Ё̈́ � ΅ Ή

● Com pa re  with random 
guessing

● Open generation 
(reference, embeddings, 
LLM)



: Ś╤Ľ↕╢ ½Ĉ╖ĖЇЁc � ˚ û ≈З: Ś╤Ľ↕ЁП̈́ � ΅ ΉР

€Ĵ ЁŚĨЁ½╙ЅЁc � ˚ û ≈З: Ś╤Ľ↕ЇЁ� Ё; ▌╢ ◦ ĈŚ↕Ś╤Ė⌂ūŚЁ: Ś╤Ľ↕╢ ½Ĉ╖Ё‼▌ĈЁc ⌂╤ŚЗd Ĉ½⌂╤Śň Ё̊ ⌂ň Ś▌Ёê ▌Ĩ⌂▌╤Ё‚ ╤ň ŚĈĖĨ½╤ň ⌂╤n ЅЁ½Ĉł ⌂ūЇ̈́ Ή� ΆЅ́ ΈΏΆΉ

≈ŝ ħנג ўŝ � � �
⌡Σķ ŝ Ъ� ÷ Ъķ ◘ЃΣתּג

��

Test the understanding of 
fine -g ra ined  de ta ils in the  
video (g esture s)



: Ś╤Ľ↕╢ ½Ĉ╖ĖЇЁc � ˚ û ≈З: Ś╤Ľ↕ЁП̈́ � ΅ ΉР
≈ŝ ħנג ўŝ � � �

⌡Σķ ŝ Ъ� ÷ Ъķ ◘ЃΣתּג
23

€Ĵ ЁŚĨЁ½╙ЅЁc � ˚ û ≈З: Ś╤Ľ↕ЇЁ� Ё; ▌╢ ◦ ĈŚ↕Ś╤Ė⌂ūŚЁ: Ś╤Ľ↕╢ ½Ĉ╖Ё‼▌ĈЁc ⌂╤ŚЗd Ĉ½⌂╤Śň Ё̊ ⌂ň Ś▌Ёê ▌Ĩ⌂▌╤Ё‚ ╤ň ŚĈĖĨ½╤ň ⌂╤n ЅЁ½Ĉł ⌂ūЇ̈́ Ή� ΆЅ́ ΈΏΆΉ

d ¬€Ё‼▌ĈЁĖĽ▌Ĉ⌂╤n Ё
Ĩ↕ŚЁ½╤ĖŬŚĈĖЁ‼▌ĈЁ
▌◦ Ś╤ЗŚ╤ňŚňЁ
ⁿ Ś╤ŚĈ½Ĩ⌂▌╤



˚ ⌂ň Ś▌ЗÜ½̊ p€

c Ĉ▌╢ Ёp╢ ½n ŚЁĨ▌Ё̊ ⌂ňŚ▌Ё
╢ ▌ň½╙⌂ĨŶЇЁŚŵĨŚ╤Ė⌂▌╤Ё▌‼ЁĨ↕ŚЁ
Ü½̊ p€Ё╢ ▌ňŚ╙Ё‼▌ĈЁū⌂ňŚ▌

2



€ЗLc Ї Ü½̊ p€ЁПê ½ĈЁ̈́ � ΅ ΈІЁp; Ü≈Р

⌂╤◦ Ĵ ĨЁ⌂╢ ½n Ś

ViT 
encode r

ū⌂Ė⌂▌╤Ё╢ ▌ň Ś╙ЁЁџЁ̊ ⌂€Зd Г΄ ΈЁ▌‼ЁL˚ � З; Üp¬ІЁЁЁЁ╙½╤n Ĵ ½ⁿ ŚЁ╢ ▌ň Ś╙џЁÜÜ½ê � ЗΌ:

◦ ½ĨĽ↕ŚĖ

ū⌂ĖĴ ½╙Ё‼Ś½ĨĴ ĈŚĖ

Ĩ▌╖Ś╤ЁĖŚ╙ŚĽĨ▌ĈЁг Ё
╢ ŚĈn ŚĈЁ

visual features

��≈ŝ ħנג ўŝ � � �
§ЛגўЪķ נ ħגΣЪЛ� �Ъג

÷ ≈≈÷ ַ



input image

˚ ⌂€Ё
Ś╤Ľ▌ňŚĈ

ū⌂Ė⌂▌╤Ё╢ ▌ň Ś╙ЁЁџЁ̊ ⌂€Зd Г΄ ΈЁ▌‼ЁL˚ � З; Üp¬ІЁЁЁЁ╙½╤n Ĵ ½ⁿ ŚЁ╢ ▌ň Ś╙џЁÜÜ½ê � ЗΌ:

◦ ½ĨĽ↕ŚĖ

ū⌂ĖĴ ½╙Ё‼Ś½ĨĴ ĈŚĖ

token selector & 
merger 

Ĩ▌╖Ś╤ЁĖŚ╙ŚĽĨ▌Ĉ΄

visual features

ê Ü¬Ё╙½ŶŚĈĖ

З́
Ӟ́

΄
2

Ά
ЗΈ

… ╙▌ⁿ ⌂ĨĖ

ū⌂ĖĴ ½╙Ё‼Ś½ĨĴ ĈŚĖū⌂ĖĴ ½╙Ё‼Ś½ĨĴ ĈŚĖ

€ЗLc Ї Ü½̊ p€ЁПê ½ĈЁ̈́ � ΅ ΈІЁp; Ü≈Р
Lecture #1

Introduction to 
MLLMs

��



⌂╤◦ Ĵ ĨЁ⌂╢ ½n Ś

ViT 
encode r

ū⌂Ė⌂▌╤Ё╢ ▌ň Ś╙ЁЁџЁ̊ ⌂€Зd Г΄ ΈЁ▌‼ЁL˚ � З; Üp¬ІЁЁЁЁ╙½╤n Ĵ ½ⁿ ŚЁ╢ ▌ň Ś╙џЁÜÜ½ê � ЗΌ:

◦ ½ĨĽ↕ŚĖ

ū⌂ĖĴ ½╙Ё‼Ś½ĨĴ ĈŚĖ

Ĩ▌╖Ś╤ЁĖŚ╙ŚĽĨ▌ĈЁг Ё
╢ ŚĈn ŚĈЁ

visual features

Ĩ▌╖Ś╤Ё╢ ŚĈn ŚĈ΅

L = 12

€ЗLc Ї Ü½̊ p€ЁПê ½ĈЁ̈́ � ΅ ΈІЁp; Ü≈Р
≈ŝ ħנג ўŝ � � �

§ЛגўЪķ נ ħגΣЪЛ� �Ъג
÷ ≈≈÷ ַ

��



⌂╤◦ Ĵ ĨЁ⌂╢ ½n Ś

ViT 
encode r

ū⌂Ė⌂▌╤Ё╢ ▌ň Ś╙ЁЁџЁ̊ ⌂€Зd Г΄ ΈЁ▌‼ЁL˚ � З; Üp¬ІЁЁЁЁ╙½╤n Ĵ ½ⁿ ŚЁ╢ ▌ň Ś╙џЁÜÜ½ê � ЗΌ:

◦ ½ĨĽ↕ŚĖ

visual features

Ĩ▌╖Ś╤ЁĖŚ╙ŚĽĨ▌ĈЁг Ё
╢ ŚĈn ŚĈЁ

ū⌂ĖĴ ½╙Ё‼Ś½ĨĴ ĈŚĖ

ā Ĵ ½╤⌂Ĩ⌂ẀŚЁ

ūŚĽĨ▌ĈЁā Ĵ ½╤Ĩ⌂Ẁ½Ĩ⌂▌╤

codebook 
K = 16384

ū⌂ĖĴ ½╙ЁĨ▌╖Ś╤Ė

€ЗLc Ї Ü½̊ p€ЁПê ½ĈЁ̈́ � ΅ ΈІЁp; Ü≈Р
Lecture #1

Introduction to 
MLLMs

��



⌂╤◦ Ĵ ĨЁ⌂╢ ½n Ś

˚ ⌂€Ё
Ś╤Ľ▌ňŚĈ

ū⌂Ė⌂▌╤Ё╢ ▌ň Ś╙ЁЁџЁ̊ ⌂€Зd Г΄ ΈЁ▌‼ЁL˚ � З; Üp¬ІЁЁЁЁ╙½╤n Ĵ ½ⁿ ŚЁ╢ ▌ň Ś╙џЁÜÜ½ê � ЗΌ:

patches

ū⌂ĖĴ ½╙Ё‼Ś½ĨĴ ĈŚĖ

Ĩ▌╖Ś╤ЁĖŚ╙ŚĽĨ▌ĈЁг Ё
╢ ŚĈn ŚĈЁ

visua l fea ture s

ā Ĵ ½╤⌂Ĩ⌂ẀŚЁ

ĖŚ╢ ½╤Ĩ⌂ĽЁ‼Ś½ĨĴ ĈŚĖ

ū⌂ĖĴ ½╙ЁĨ▌╖Ś╤Ė

ca n tra in tokenize r decode r 
to  reconstruct visua l 
fea ture s!

€ЗLc Ї Ü½̊ p€ЁПê ½ĈЁ̈́ � ΅ ΈІЁp; Ü≈Р
≈ŝ ħנג ўŝ � � �

§ЛגўЪķ נ ħגΣЪЛ� �Ъג
÷ ≈≈÷ ַ

23



ÑŚŶЁ▌ĺ ĖŚĈū½Ĩ⌂▌╤Ї ╢ ▌ĖĨЁū⌂ňŚ▌Ё◦ ½ĈĨĖЁ↕½ūŚЁ½Ё↕⌂n ↕ЁňŚⁿ ĈŚŚЁ▌‼ЁĨŚ╢ ◦ ▌Ĉ½╙ЁĈŚň Ĵ ╤ň½╤ĽŶЁ
Ĩ↕½ĨЁ╢ ½ŶЁĺ ŚЁňŚĖĽĈ⌂ĺ ŚňЁĺ ŶЁ╢ ▌Ĩ⌂▌╤ЁūŚĽĨ▌ĈĖ

╢ ▌ĖĨЁū⌂ňŚ▌Ё‼Ĉ½╢ ŚĖЁ½ĈŚЁ╤▌ĨЁ
╤ŚŚňŚňЁ½╤ňЁĽ½╤Ёĺ ŚЁ
ňŚĖĽĈ⌂ĺ ŚňЁĺ ŶЁ╢ ▌Ĩ⌂▌╤Ё
ūŚĽĨ▌ĈĖІ ňŚĽĈŚ½Ė⌂╤n ЁĨ↕ŚЁ
╤Ĵ ╢ ĺ ŚĈЁ▌‼ЁĴ Ĩ⌂╙⌂ẀŚňЁū⌂ĖĴ ½╙Ё
Ĩ▌╖Ś╤ĖЁЁ

˚ ⌂ň Ś▌ЗÜ½̊ p€ЁПp; ê ÜЁ̈́ � ΅ ΈІЁû Ĉ½╙Р
≈ŝ ħנג ўŝ � � �

⌡Σķ ŝ Ъ� ÷ Ъķ ◘ЃΣתּג
24

Š½╤n ЁÇ⌂╤ЁŚĨЁ½╙ЅЁ̊ ⌂ň Ś▌ЗÜ½̊ p€ЇЁ‚ ╤⌂‾ Śň Ё̊ ⌂ň Ś▌ЗÜ½╤n Ĵ ½n ŚЁ¬ĈŚЗĨĈ½⌂╤⌂╤n ЁŬ⌂Ĩ↕ЁBŚĽ▌Ĵ ◦ ╙Śň Ё̊ ⌂ĖĴ ½╙Зê ▌Ĩ⌂▌╤½╙Ё€▌╖Ś╤⌂Ẁ½Ĩ⌂▌╤ЅЁp; ê ÜІЁû Ĉ½╙Ё̈́ � ΅ Έ



Ȱ ⌂╤ĨĈ▌ň Ĵ ĽŚЁ╤▌ūŚ╙Ёū⌂ň Ś▌З
Ĩ▌╖Ś╤⌂ẀŚĈ½╤ňЁū⌂ň Ś▌З
ň ŚĨ▌╖Ś╤⌂ẀŚĈĨ▌Ё½ň½◦ ĨЁū⌂ĖĴ ½╙Ё
‼Ś½ĨĴ ĈŚĖЁĨ▌ЁÜÜê

Ȱ ū⌂ňŚ▌ЁĨ▌╖Ś╤ĖЁĽ½╤Ёĺ ŚЁĴ ◦ ň½ĨŚňЁ
Ĩ↕Ĉ▌Ĵ ⁿ ↕ЁĨ↕ŚЁĖ½╢ ŚЁ╤ŚŵĨЗ
Ĩ▌╖Ś╤З◦ ĈŚň ⌂ĽĨ⌂▌╤ ▌ĺ ╓ŚĽĨ⌂ūŚЁ

Video -La VI T (ICML 2024, Oral)
≈ŝ ħנג ўŝ � � �

⌡Σķ ŝ Ъ� ÷ Ъķ ◘ЃΣתּג
��



L╢ ◦ ╙▌ŶЁĨ↕Ś ê ¬Ld ЗΈ П́ΏΏ́ РĨ▌Ёň⌂ū⌂ňŚЁĨ↕ŚЁ⌂╢ ½n ŚЁĨ▌Ё╖ŚŶ‼Ĉ½╢ ŚĖП◦ Ĉ⌂╢ ½ĈŶЁĖŚ╢ ½╤Ĩ⌂ĽĖРЁ½╤ňЁ
╢ ▌Ĩ⌂▌╤ ПĨŚ╢ ◦ ▌Ĉ½╙ЁŚū▌╙ūŚ╢ Ś╤ĨР

╢ ½ĽĈ▌ĺ ╙▌Ľ╖Ё
΄Ί ЁŵЁ́ Ί

— coord ina te  offse t  be tween the  cente r 
▌‼Ё̈́ Ё╢ ½ĽĈ▌ĺ ╙▌Ľ╖Ė

ū⌂ňŚ▌ЁĽ╙⌂◦

Video -LaVIT: MPEG-4
≈ŝ ħנג ўŝ � � �

⌡Σķ ŝ Ъ� ÷ Ъķ ◘ЃΣתּג
��

???



L╢ ◦ ╙▌ŶЁĨ↕Ś ê ¬Ld ЗΈ П́ΏΏ́ РĨ▌Ёň⌂ū⌂ňŚЁĨ↕ŚЁ⌂╢ ½n ŚЁĨ▌Ё╖ŚŶ‼Ĉ½╢ ŚĖП◦ Ĉ⌂╢ ½ĈŶЁĖŚ╢ ½╤Ĩ⌂ĽĖРЁ½╤ňЁ
╢ ▌Ĩ⌂▌╤ ПĨŚ╢ ◦ ▌Ĉ½╙ЁŚū▌╙ūŚ╢ Ś╤ĨР

macroblock 
16 x 16

К Ľ▌▌Ĉň⌂╤½ĨŚЁ▌ỲĖŚĨЁĺ ŚĨŬŚŚ╤ЁĨ↕ŚЁĽŚ╤ĨŚĈЁ
▌‼Ё̈́ Ё╢ ½ĽĈ▌ĺ ╙▌Ľ╖Ė

video  clip

˚ ⌂ň Ś▌ЗÜ½̊ p€ЇЁê ¬Ld ЗΈ
≈ŝ ħנג ўŝ � � �

⌡Σķ ŝ Ъ� ÷ Ъķ ◘ЃΣתּג
��



˚ ⌂ň Ś▌ЗÜ½̊ p€ЁПp; ê ÜЁ̈́ � ΅ ΈІЁû Ĉ½╙Р
Lecture #2

Video Modality
��



˚ ⌂ň Ś▌ЗÜ½̊ p€ЁПp; ê ÜЁ̈́ � ΅ ΈІЁû Ĉ½╙Р
Lecture #2

Video Modality
��



˚ ⌂ň Ś▌ЗÜ½̊ p€ЁПp; ê ÜЁ̈́ � ΅ ΈІЁû Ĉ½╙Р
≈ŝ ħנג ўŝ � � �

⌡Σķ ŝ Ъ� ÷ Ъķ ◘ЃΣתּג
��



Each embedding vector is then tokenized by a 
vector qua ntize r 

˚ ⌂ň Ś▌ЗÜ½̊ p€ЁПp; ê ÜЁ̈́ � ΅ ΈІЁû Ĉ½╙Р
≈ŝ ħנג ўŝ � � �

⌡Σķ ŝ Ъ� ÷ Ъķ ◘ЃΣתּג
29



˚ ⌂ň Ś▌ЗÜ½̊ p€ЁПp; ê ÜЁ̈́ � ΅ ΈІЁû Ĉ½╙Р
≈ŝ ħנג ўŝ � � �

⌡Σķ ŝ Ъ� ÷ Ъķ ◘ЃΣתּג
��



Œû €� Ё╢ ▌ň Ś╙Ė

Some state -of-the -a rt  open 
source  m ode ls on Video -MME 
benchm a rk

Ά



ÜÜ½̊ � Зû ╤Ś˚ ⌂Ė⌂▌╤ЁП: ŶĨŚB½╤ĽŚІЁ̈́ � ΅ ΈР
Lecture #2

Video Modality
��

Ü⌂ЁŚĨЁ½╙ЅЁÜÜ½̊ � Зû ╤Ś˚ ⌂Ė⌂▌╤ЇЁL½ĖŶЁ̊ ⌂ĖĴ ½╙Ё€½Ė╖Ё€Ĉ½╤Ė‼ŚĈЅЁ½Ĉł ⌂ūЇ̈́ Έ� ΎЅ� ΆΆ̈́ Ί

● ÜÜ½̊ � Зû ╤Ś˚ ⌂Ė⌂▌╤Ё
ĨŚĽ↕╤⌂Ľ½╙ЁĈŚ◦ ▌ĈĨЁ
ňŚĖĽĈ⌂ĺ ŚĖЁĨ↕ŚЁ
½ĈĽ↕⌂ĨŚĽĨĴ ĈŚ

● ÜÜ½̊ � З̊ ⌂ň Ś▌Ё
ňŚĖĽĈ⌂ĺ ŚĖЁ↕▌ŬЁĨ▌Ёn ŚĨЁ
ⁿ ▌▌ňЁň½Ĩ½Ё‼▌ĈЁ
╙Ś½Ĉ╤⌂╤n



¬ĈŚ╙⌂╢ ⌂╤½ĈŶЁ́ ЇЁp╢ ½n ŚЁL╤Ľ▌ňŚĈĖЁ

CLIP: 400M (im a g e , text) pa irs, 500×V100 GPUs for p re tra ining

��≈ŝ ħנג ўŝ � � �
§ЛגўЪķ נ ħגΣЪЛ� �Ъג

÷ ≈≈÷ ַ

Radford et al. Learning transferable visual models from natural language supervision. ICML 2021



ÜÜ½̊ � Зû ╤Ś˚ ⌂Ė⌂▌╤Ї k ⌂n ↕Ё≈ŚĖ▌╙Ĵ Ĩ⌂▌╤
≈ŝ ħנג ўŝ � � �

⌡Σķ ŝ Ъ� ÷ Ъķ ◘ЃΣתּג
��

Ü⌂ЁŚĨЁ½╙ЅЁÜÜ½̊ � Зû ╤Ś˚ ⌂Ė⌂▌╤ЇЁL½ĖŶЁ̊ ⌂ĖĴ ½╙Ё€½Ė╖Ё€Ĉ½╤Ė‼ŚĈЅЁ½Ĉł ⌂ūЇ̈́ Έ� ΎЅ� ΆΆ̈́ Ί

Original AnyRes (“Max -9”) 

Split  into  9 pa tches → ea ch into  384 ² →
pa tch 14  x 14  

???

k ⌂n ↕ŚĈЁ� ╤Ŷ≈ ŚĖЁП: ⌂╙⌂╤Ś½ĈЁp╤ĨŚĈ◦ ▌╙½Ĩ⌂▌╤Р



ÜÜ½̊ � Зû ╤Ś˚ ⌂Ė⌂▌╤Ї k ⌂n ↕Ё≈ŚĖ▌╙Ĵ Ĩ⌂▌╤
Lecture #2

Video Modality
��

Ü⌂ЁŚĨЁ½╙ЅЁÜÜ½̊ � Зû ╤Ś˚ ⌂Ė⌂▌╤ЇЁL½ĖŶЁ̊ ⌂ĖĴ ½╙Ё€½Ė╖Ё€Ĉ½╤Ė‼ŚĈЅЁ½Ĉł ⌂ūЇ̈́ Έ� ΎЅ� ΆΆ̈́ Ί

û Ĉ⌂n ⌂╤½╙Ё� ╤Ŷ≈ ŚĖЁПЧê ½ŵЗΏШРЁ

Œ◦ ╙⌂ĨЁ⌂╤Ĩ▌ЁΏЁ◦ ½ĨĽ↕ŚĖЁ→ Ś½Ľ↕Ё⌂╤Ĩ▌ЁΆΎΈηЁ→
◦ ½ĨĽ↕Ё́ ΈЁŵЁ́ΈЁ→ Ό̈́ ΏЁĨ▌╖Ś╤ĖЁ→

Ĩ▌Ĩ½╙ЁџЁΌ̈́ Ώ� ЁĨ▌╖Ś╤Ė

k ⌂n ↕ŚĈЁ� ╤Ŷ≈ ŚĖЁП: ⌂╙⌂╤Ś½ĈЁp╤ĨŚĈ◦ ▌╙½Ĩ⌂▌╤Р

p‼ЁĨ↕ŚЁĈ½ŬЁĨ▌╖Ś╤ЁĽ▌Ĵ ╤ĨЁŚŵĽŚŚňĖЁĨ↕ŚЁĨ↕ĈŚĖ↕▌╙ňІЁ
½╙╙Ё◦ ½ĨĽ↕ŚĖЁ½ĈŚЁň▌Ŭ╤Ė½╢ ◦ ╙ŚňЁū⌂½Ёĺ ⌂╙⌂╤Ś½ĈЁ
⌂╤ĨŚĈ◦ ▌╙½Ĩ⌂▌╤ЁĨ▌ЁŚūŚ╤╙ŶЁĈŚň Ĵ ĽŚЁĨ▌╖Ś╤ĖЁ◦ ŚĈЁĽĈ▌◦



Lecture #2
Video Modality

��

Ü⌂ЁŚĨЁ½╙ЅЁÜÜ½̊ � Зû ╤Ś˚ ⌂Ė⌂▌╤ЇЁL½ĖŶЁ̊ ⌂ĖĴ ½╙Ё€½Ė╖Ё€Ĉ½╤Ė‼ŚĈЅЁ½Ĉł ⌂ūЇ̈́ Έ� ΎЅ� ΆΆ̈́ Ί

729  is  the  # toke ns  for SigLIP to  e nc ode  a  vis ua l inpu t of re s olu tion  3 8 4  × 3 8 4

ÜÜ½̊ � Зû ╤Ś˚ ⌂Ė⌂▌╤Ї k ⌂n ↕Ё≈ŚĖ▌╙Ĵ Ĩ⌂▌╤



≈ŝ ħנג ўŝ � � �
⌡Σķ ŝ Ъ� ÷ Ъķ ◘ЃΣתּג

��

Ü⌂ЁŚĨЁ½╙ЅЁÜÜ½̊ � Зû ╤Ś˚ ⌂Ė⌂▌╤ЇЁL½ĖŶЁ̊ ⌂ĖĴ ½╙Ё€½Ė╖Ё€Ĉ½╤Ė‼ŚĈЅЁ½Ĉł ⌂ūЇ̈́ Έ� ΎЅ� ΆΆ̈́ Ί

OneVision 1.6M – a  hig h-qua lity sing le -im a g e , m ulti-im a g e  a nd  video da ta se t collection

ÜÜ½̊ � Зû ╤Ś˚ ⌂Ė⌂▌╤Ї B½Ĩ½ĖŚĨ



ÜÜ½̊ � Зû ╤Ś˚ ⌂Ė⌂▌╤ЇЁp╤‼ŚĈŚ╤ĽŚ
Lecture #2

Video Modality
��

Ü⌂ЁŚĨЁ½╙ЅЁÜÜ½̊ � Зû ╤Ś˚ ⌂Ė⌂▌╤ЇЁL½ĖŶЁ̊ ⌂ĖĴ ½╙Ё€½Ė╖Ё€Ĉ½╤Ė‼ŚĈЅЁ½Ĉł ⌂ūЇ̈́ Έ� ΎЅ� ΆΆ̈́ Ί



ÜÜ½̊ � Зû ╤Ś˚ ⌂Ė⌂▌╤Ё→ ÜÜ½̊ � З̊ ⌂ň Ś▌
≈ŝ ħנג ўŝ � � �

⌡Σķ ŝ Ъ� ÷ Ъķ ◘ЃΣתּג
36

Ü⌂ЁŚĨЁ½╙ЅЁÜÜ½̊ � Зû ╤Ś˚ ⌂Ė⌂▌╤ЇЁL½ĖŶЁ̊ ⌂ĖĴ ½╙Ё€½Ė╖Ё€Ĉ½╤Ė‼ŚĈЅЁ½Ĉł ⌂ūЇ̈́ Έ� ΎЅ� ΆΆ̈́ Ί

k ▌ŬЁĨ▌Ёn ½Ĩ↕ŚĈЁĖŶ╤Ĩ↕ŚĨ⌂ĽЁň½Ĩ½Ќ

● 10 da ta se ts from  
which a ll a re  
inhe rited

● Filte ring  steps 
(long  video , 
d ive rse , hig h-
qua lity)

● In to ta l is  178k 
videos



ÜÜ½̊ � Зû ╤Ś˚ ⌂Ė⌂▌╤Ё→ ÜÜ½̊ � З̊ ⌂ň Ś▌
≈ŝ ħנג ўŝ � � �

⌡Σķ ŝ Ъ� ÷ Ъķ ◘ЃΣתּג
��

Ü⌂ЁŚĨЁ½╙ЅЁÜÜ½̊ � Зû ╤Ś˚ ⌂Ė⌂▌╤ЇЁL½ĖŶЁ̊ ⌂ĖĴ ½╙Ё€½Ė╖Ё€Ĉ½╤Ė‼ŚĈЅЁ½Ĉł ⌂ūЇ̈́ Έ� ΎЅ� ΆΆ̈́ Ί

GPT has finite 
leng th of input 
context, so  a uthors 
ca m e  up  with a  
recursive LLM 
scheme



ÜÜ½̊ � Зû ╤Ś˚ ⌂Ė⌂▌╤Ё→ ÜÜ½̊ � З̊ ⌂ň Ś▌
≈ŝ ħנג ўŝ � � �

⌡Σķ ŝ Ъ� ÷ Ъķ ◘ЃΣתּג
38

Ü⌂ЁŚĨЁ½╙ЅЁÜÜ½̊ � Зû ╤Ś˚ ⌂Ė⌂▌╤ЇЁL½ĖŶЁ̊ ⌂ĖĴ ½╙Ё€½Ė╖Ё€Ĉ½╤Ė‼ŚĈЅЁ½Ĉł ⌂ūЇ̈́ Έ� ΎЅ� ΆΆ̈́ Ί



ÜÜ½̊ � Зû ╤Ś˚ ⌂Ė⌂▌╤Ё→ ÜÜ½̊ � З̊ ⌂ň Ś▌
≈ŝ ħנג ўŝ � � �

⌡Σķ ŝ Ъ� ÷ Ъķ ◘ЃΣתּג
��

Li e t  a l. LLa VA-OneVision: Ea sy Visua l Ta sk Tra nsfe r. a rXiv:2408.03326

pĨЁĽ½╤Ёĺ ŚЁĖŚŚ╤ЁĨ↕½ĨЁ
Ľ▌╢ ◦ ½ĈŚňЁĨ▌ЁÜÜ½̊ � З
û ╤Ś˚ ⌂Ė⌂▌╤ІЁÜÜ½̊ � З̊ ⌂ň Ś▌
Ŭ⌂╤ĖЁЙĨ↕ŚЁň½Ĩ½Ё↕Ś╙◦ ĖЊ



ƒ ŬŚ╤̈́ ЅΉЗ̊ Ü П� ╙⌂ĺ ½ĺ ½Ё̈́ � ΅ ΉР
Lecture #2

Video Modality
��

Œ↕Ĵ ½⌂Ё: ½⌂ЁŚĨЁ½╙ЅЁƒ ŬŚ╤̈́ ЅΉЗ̊ ÜЁ€ŚĽ↕╤⌂Ľ½╙Ё≈Ś◦ ▌ĈĨЅЁ½Ĉł ⌂ūЇ̈́ Ή� ΅ Ѕ́ΆΏ̈́ ΆЅ

˚ ⌂Ė⌂▌╤ЁŚ╤Ľ▌ňŚĈЁ⌂ĖЁĨĈ½⌂╤ŚňЁ‼Ĉ▌╢ ЁĖĽĈ½ĨĽ↕



˚ ⌂ň Ś▌ÜÜ½ê � ΆЇЁ� ĈĽ↕⌂ĨŚĽĨĴ ĈŚЁП̈́ � ΅ ΉР
Lecture #2

Video Modality
��

: ▌ā ⌂½╤n Ёþ ↕½╤n ЁŚĨ ½╙ЅЁ̊ ⌂ň Ś▌ÜÜ½ê � ЁΆЇЁc Ĉ▌╤Ĩ⌂ŚĈЁê Ĵ ╙Ĩ⌂╢ ▌ň ½╙Ёc ▌Ĵ ╤ň ½Ĩ⌂▌╤Ёê ▌ň Ś╙ĖЁ‼▌ĈЁp╢ ½n ŚЁ½╤ň Ё̊ ⌂ň Ś▌Ё‚ ╤ň ŚĈĖĨ½╤ň ⌂╤n ЅЁ½Ĉł ⌂ūЇ̈́ Ή� ΄ Ѕ́ Ά́ � Ί Ѕ

Dynamic Resolution Input

SigLIP has been fine -tuned 
to accept images of 
different sizes, not only 336 x 
336



˚ ⌂ň Ś▌ÜÜ½ê � ΆЇЁ; ▌╢ ◦ ĈŚĖĖ⌂▌╤
≈ŝ ħנג ўŝ � � �

⌡Σķ ŝ Ъ� ÷ Ъķ ◘ЃΣתּג
��

: ▌ā ⌂½╤n Ёþ ↕½╤n ЁŚĨ ½╙ЅЁ̊ ⌂ň Ś▌ÜÜ½ê � ЁΆЇЁc Ĉ▌╤Ĩ⌂ŚĈЁê Ĵ ╙Ĩ⌂╢ ▌ň ½╙Ёc ▌Ĵ ╤ň ½Ĩ⌂▌╤Ёê ▌ň Ś╙ĖЁ‼▌ĈЁp╢ ½n ŚЁ½╤ň Ё̊ ⌂ň Ś▌Ё‚ ╤ň ŚĈĖĨ½╤ň ⌂╤n ЅЁ½Ĉł ⌂ūЇ̈́ Ή� ΄ Ѕ́ Ά́ � Ί Ѕ

L1 distance between frames



˚ ⌂ň Ś▌ÜÜ½ê � ΆЇЁp╤◦ Ĵ ĨЁň½Ĩ½
≈ŝ ħנג ўŝ � � �

⌡Σķ ŝ Ъ� ÷ Ъķ ◘ЃΣתּג
43

→ d ⌂ū⌂╤n ЁŚ╤Ľ▌ňŚňЁ
╢ ▌ň½╙⌂Ĩ⌂ŚĖЁĨ▌ЁĨ↕ŚЁÜÜê

→ ‚ ĖŚЁĖ◦ ŚĽ⌂½╙ЁĖŶ╢ ĺ ▌╙ĖЁГЁ
Ĩ▌╖Ś╤ĖЁĨ▌ЁĖŚ◦ ½Ĉ½ĨŚЁ
╢ ▌ň½╙⌂Ĩ⌂ŚĖЁ

→ ; ½╤ЁĖĴ ĺ ╢ ⌂ĨЁ◦ ĈŚū⌂▌Ĵ ĖЁĽ↕½ĨЁ
Ŭ⌂Ĩ↕Ё╢ ŚĖĖ½n ŚЁ↕⌂ĖĨ▌ĈŶЁ

: ▌ā ⌂½╤n Ёþ ↕½╤n ЁŚĨ ½╙ЅЁ̊ ⌂ň Ś▌ÜÜ½ê � ЁΆЇЁc Ĉ▌╤Ĩ⌂ŚĈЁê Ĵ ╙Ĩ⌂╢ ▌ň ½╙Ёc ▌Ĵ ╤ň ½Ĩ⌂▌╤Ёê ▌ň Ś╙ĖЁ‼▌ĈЁp╢ ½n ŚЁ½╤ň Ё̊ ⌂ň Ś▌Ё‚ ╤ň ŚĈĖĨ½╤ň ⌂╤n ЅЁ½Ĉł ⌂ūЇ̈́ Ή� ΄ Ѕ́ Ά́ � Ί Ѕ



VideoLLaMA3: Training
≈ŝ ħנג ўŝ � � �

⌡Σķ ŝ Ъ� ÷ Ъķ ◘ЃΣתּג
��

΄ Ѕ � ň½◦ Ĩ½Ĩ⌂▌╤Ё▌‼ЁĨ↕ŚЁ
ū⌂Ė⌂▌╤ЗŚ╤Ľ▌ňŚĈЁĨ▌Ё
⌂╢ ½n ŚĖЁ▌‼Ё½Ĉĺ ⌂ĨĈ½ĈŶЁ
ŚŵĨŚ╤Ė⌂▌╤

΅ Ѕ d Ś╤ŚĈ½╙Ё⌂╢ ½n ŚЗĨŚŵĨЁ
ĨĈ½⌂╤⌂╤n

ΆЅ ê Ĵ ╙Ĩ⌂ЗĨ½Ė╖Ё‾ ╤ŚЗ
ĨĴ ╤⌂╤n

ΈЅ ˚ ⌂ňŚ▌ЁĨĴ ╤⌂╤n Ё

: ▌ā ⌂½╤n Ёþ ↕½╤n ЁŚĨ ½╙ЅЁ̊ ⌂ň Ś▌ÜÜ½ê � ЁΆЇЁc Ĉ▌╤Ĩ⌂ŚĈЁê Ĵ ╙Ĩ⌂╢ ▌ň ½╙Ёc ▌Ĵ ╤ň ½Ĩ⌂▌╤Ёê ▌ň Ś╙ĖЁ‼▌ĈЁp╢ ½n ŚЁ½╤ň Ё̊ ⌂ň Ś▌Ё‚ ╤ň ŚĈĖĨ½╤ň ⌂╤n ЅЁ½Ĉł ⌂ūЇ̈́ Ή� ΄ Ѕ́ Ά́ � Ί Ѕ



VideoLLaMA3: Datasets
≈ŝ ħנג ўŝ � � �

⌡Σķ ŝ Ъ� ÷ Ъķ ◘ЃΣתּג
��

Used datasets (“recap” means labeling from scratch):

: ▌ā ⌂½╤n Ёþ ↕½╤n ЁŚĨ ½╙ЅЁ̊ ⌂ň Ś▌ÜÜ½ê � ЁΆЇЁc Ĉ▌╤Ĩ⌂ŚĈЁê Ĵ ╙Ĩ⌂╢ ▌ň ½╙Ёc ▌Ĵ ╤ň ½Ĩ⌂▌╤Ёê ▌ň Ś╙ĖЁ‼▌ĈЁp╢ ½n ŚЁ½╤ň Ё̊ ⌂ň Ś▌Ё‚ ╤ň ŚĈĖĨ½╤ň ⌂╤n ЅЁ½Ĉł ⌂ūЇ̈́ Ή� ΄ Ѕ́ Ά́ � Ί Ѕ



˚ ⌂ň Ś▌ÜÜ½ê � ΆЇЁLū½╙Ĵ ½Ĩ⌂▌╤
≈ŝ ħנג ўŝ � � �

⌡Σķ ŝ Ъ� ÷ Ъķ ◘ЃΣתּג
��

Boqiang Zhang et a l. Vid eoLLa MA 3: Frontie r Mult im od a l Found a tion Mod e ls fo r Im a g e  a nd  Vid eo  Und e rsta nd ing . a rXiv:2501.13106.



� ň ½≈ Ś€½╖ŚЁПÇĴ ╤ŚЁ̈́ � ΅ ΉР
≈ŝ ħנג ўŝ � � �

⌡Σķ ŝ Ъ� ÷ Ъķ ◘ЃΣתּג
47

ł ⌂½▌Ё̧ ½╤n ŚĨЁ½╙ЅЁ� ň ½≈Ś€½ÑŚЇЁ� ň ½◦ Ĩ⌂ūŚЁ≈Śň Ĵ ╤ň ½╤ĽŶЁ≈Śň Ĵ ĽĨ⌂▌╤ЁĨ▌Ё¬ŚĈĽŚ⌂ūŚЁÜ▌╤n ŚĈЁ‼▌ĈЁ̊ ⌂ň Ś▌З╙½╤n Ĵ ½n ŚЁ‚ ╤ň ŚĈĖĨ½╤ň⌂╤n ЅЁ½Ĉł ⌂ūЇ̈́ Ή� ΆЅ́ ΅ ΉΉΏ

● €½╖ŚЁŚŵ⌂ĖĨ⌂╤n Ё½ĈĽ↕⌂ĨŚĽĨĴ ĈŚĖЁ½╤ňЁ
ĖĨ½ĈĨЁ½ň ½◦ Ĩ⌂╤n Ё⌂Ĩ

● €▌╖Ś╤ЁĽ▌╢ ◦ ĈŚĖĖ⌂▌╤Ё╢ ŚĽ↕½╤⌂Ė╢ ЁĨ▌Ё
Ŭ▌Ĉ╖ЁŬ⌂Ĩ↕Ё½Ё╙▌╤n ŚĈЁĽ▌╤ĨŚŵĨ

● þ ŚĈ▌ЗĖ↕▌ĨЁ╢ ŚĨ↕▌ňЁĨ▌ЁŚŵĨŚ╤ňЁ
ê ÜÜê ĖЁ◦ Ĉ▌ĽŚĖĖ⌂╤n ЁĽ½◦ ½Ľ⌂ĨŶ‼Ĉ▌╢ Ё
΅ ΉΊ ЁĨ▌Ё̈́ � ΈΎ‼Ĉ½╢ ŚĖ

● ¸ ↕½ĨЁ╙⌂╢ ⌂ĨĖЁ‼Ĉ½╢ ŚЁ╤Ĵ ╢ ĺ ŚĈЌ



� ň ½≈ Ś€½╖Ś
≈ŝ ħנג ўŝ � � �

⌡Σķ ŝ Ъ� ÷ Ъķ ◘ЃΣתּג
48

ł ⌂½▌Ё̧ ½╤n ŚĨЁ½╙ЅЁ� ň ½≈Ś€½ÑŚЇЁ� ň ½◦ Ĩ⌂ūŚЁ≈Śň Ĵ ╤ň ½╤ĽŶЁ≈Śň Ĵ ĽĨ⌂▌╤ЁĨ▌Ё¬ŚĈĽŚ⌂ūŚЁÜ▌╤n ŚĈЁ‼▌ĈЁ̊ ⌂ň Ś▌З╙½╤n Ĵ ½n ŚЁ‚ ╤ň ŚĈĖĨ½╤ň⌂╤n ЅЁ½Ĉł ⌂ūЇ̈́ Ή� ΆЅ́ ΅ ΉΉΏ

k Ś½ūŶЗ↕⌂ĨĨŚĈЁĈ½Ĩ⌂▌ Ĩ▌Ё╢ Ś½ĖĴ ĈŚЁĈŚň Ĵ ╤ň½╤ĽŶ Redundancy among video timestamps



� ň ½≈ Ś€½╖Ś
≈ŝ ħנג ўŝ � � �

⌡Σķ ŝ Ъ� ÷ Ъķ ◘ЃΣתּג
��

ł ⌂½▌Ё̧ ½╤n ŚĨЁ½╙ЅЁ� ň ½≈Ś€½ÑŚЇЁ� ň ½◦ Ĩ⌂ūŚЁ≈Śň Ĵ ╤ň ½╤ĽŶЁ≈Śň Ĵ ĽĨ⌂▌╤ЁĨ▌Ё¬ŚĈĽŚ⌂ūŚЁÜ▌╤n ŚĈЁ‼▌ĈЁ̊ ⌂ň Ś▌З╙½╤n Ĵ ½n ŚЁ‚ ╤ň ŚĈĖĨ½╤ň⌂╤n ЅЁ½Ĉł ⌂ūЇ̈́ Ή� ΆЅ́ ΅ ΉΉΏ

● Mea sure  tem pora l redunda ncy 
in chunks of video

● Chunks with low change (hig h 
sim ila rity) a re  conside red  
redunda nt a nd  rece ive  heavier 
compression

● No retraining : All decisions use  
com puted  sim ila rit ie s a nd  
a ttention scores



� ň ½≈ Ś€½╖ŚЇЁLū½╙Ĵ ½Ĩ⌂▌╤
≈ŝ ħנג ўŝ � � �

⌡Σķ ŝ Ъ� ÷ Ъķ ◘ЃΣתּג
50

ł ⌂½▌Ё̧ ½╤n ŚĨЁ½╙ЅЁ� ň ½≈Ś€½ÑŚЇЁ� ň ½◦ Ĩ⌂ūŚЁ≈Śň Ĵ ╤ň ½╤ĽŶЁ≈Śň Ĵ ĽĨ⌂▌╤ЁĨ▌Ё¬ŚĈĽŚ⌂ūŚЁÜ▌╤n ŚĈЁ‼▌ĈЁ̊ ⌂ň Ś▌З╙½╤n Ĵ ½n ŚЁ‚ ╤ň ŚĈĖĨ½╤ň⌂╤n ЅЁ½Ĉł ⌂ūЇ̈́ Ή� ΆЅ́ ΅ ΉΉΏ

● ¸ ½ĖЁ⌂╤ĨŚⁿ Ĉ½ĨŚň ⌂╤Ĩ▌ЁĖŚūŚĈ½╙Ё
ĖĨ½ĨŚЗ▌‼ЗĨ↕ŚЗ½ĈĨЁê ÜÜê ĖІЁĖĴ Ľ↕Ё
½ĖЁƒ ¸ Ś╤̈́ З̊ ÜЁ½╤ňЁÜÜ½̊ � З
˚ ⌂ňŚ▌

● � Ľ↕⌂ŚūŚňЁ⌂╢ ◦ Ĉ▌ūŚ╢ Ś╤ĨĖЁ▌‼Ё
΅ ЅΆ׀ Ё½╤ň Ё̈́ ЅΎ׀ ▌╤ЁĖĨ½╤ň½ĈňЁ
Ĩ½Ė╖Ė

● d ½⌂╤ĖЁ▌‼ЁΉЅΏ׀ Ё½╤ň ЁΊ Ѕ� ׀ ▌╤ЁĨ↕ŚЁ
Ü̊ : Ś╤Ľ↕Ёň ½Ĩ½ĖŚĨІЁŬ↕⌂Ľ↕Ё
Ľ▌╢ ◦ Ĉ⌂ĖŚňЁ╙▌╤n ŚĈЁū⌂ňŚ▌Ė



� ╤ŶЗĨ▌З� ╤ŶЁ╢ ▌ň ½╙⌂ĨŶ

L½Ĉ╙ŶЁc Ĵ Ė⌂▌╤Ё▌◦ Ś╤ĖЁĨ↕ŚЁ
ň▌▌ĈЁ‼▌ĈЁ½╤ŶЗĨ▌З½╤ŶЁ
╢ ▌ň½╙⌂ĨŶ

4



ƒ Ї p╢ ◦ Ĉ▌ūŚЁ╢ ŶЁ⌂╢ ½n Ś � Ї pЁn Ś╤ŚĈ½ĨŚňЁ½Ё╤ŚŬЁ⌂╢ ½n ŚЁ
ĺ ½ĖŚňЁ▌╤ЁŶ▌Ĵ ĈЁĖ╖ŚĨĽ↕

Visual ChatGPT (2023), Hig g ing GPT (2023)

˚ ⌂ĖĴ ½╙Ё; ↕½Ĩd ¬€ЇЁ€½╙╖⌂╤n ІЁBĈ½Ŭ⌂╤n Ё½╤ň ЁLň ⌂Ĩ⌂╤n ЁŬ⌂Ĩ↕Ё̊ ⌂ĖĴ ½╙Ёc ▌Ĵ ╤ň ½Ĩ⌂▌╤Ёê ▌ň Ś╙ĖЅЁ; ▌≈ ≈ ΅ � ΅ ΆЅЁê ⌂ĽĈ▌Ė▌‼ĨЁ≈ŚĖŚ½ĈĽ↕Ё� Ė⌂½ЅЁУ╙⌂╤╖Ф

≈ŝ ħנג ўŝ � � �
⌡Σķ ŝ Ъ� ÷ Ъķ ◘ЃΣתּג

��

� ╤ŶЗĨ▌З� ╤ŶЇЁ: ½Ľ╖n Ĉ▌Ĵ ╤ňЁ

https://arxiv.org/abs/2303.04671


multimodal encoding stage

≈ŝ ħנג ўŝ � � �
⌡Σķ ŝ Ъ� ÷ Ъķ ◘ЃΣתּג

��

NExT-GPT: Methodology 

Œ↕Ś╤n ā ⌂▌╤n Ё̧ Ĵ ЁŚĨЁ½╙ЅЁí Lŵ€Зd ¬€ЇЁ� ╤ŶЗĨ▌З� ╤ŶЁê Ĵ ╙Ĩ⌂╢ ▌ň ½╙ЁÜÜê ЅЁp; ê Ü΅ � ΅ ΈІЁû Ĉ½╙



╢ Ĵ ╙Ĩ⌂╢ ▌ň½╙ЁŚ╤Ľ▌ň⌂╤n ЁĖĨ½n Ś

≈ŝ ħנג ўŝ � � �
⌡Σķ ŝ Ъ� ÷ Ъķ ◘ЃΣתּג

��

NExT-GPT: Methodolog y 

Œ↕Ś╤n ā ⌂▌╤n Ё̧ Ĵ ЁŚĨЁ½╙ЅЁí Lŵ€Зd ¬€ЇЁ� ╤ŶЗĨ▌З� ╤ŶЁê Ĵ ╙Ĩ⌂╢ ▌ň ½╙ЁÜÜê ЅЁp; ê Ü΅ � ΅ ΈІЁû Ĉ½╙

ÜÜê Ё≈Ś½Ė▌╤⌂╤n



multimodal encoding stage

≈ŝ ħנג ўŝ � � �
⌡Σķ ŝ Ъ� ÷ Ъķ ◘ЃΣתּג

��

í Lŵ€Зd ¬€Ї ê ŚĨ↕▌ň▌╙▌ⁿ ŶЁ

Œ↕Ś╤n ā ⌂▌╤n Ё̧ Ĵ ЁŚĨЁ½╙ЅЁí Lŵ€Зd ¬€ЇЁ� ╤ŶЗĨ▌З� ╤ŶЁê Ĵ ╙Ĩ⌂╢ ▌ň ½╙ЁÜÜê ЅЁp; ê Ü΅ � ΅ ΈІЁû Ĉ½╙

LLM Reasoning ╢ Ĵ ╙Ĩ⌂╢ ▌ň½╙ЁňŚĽ▌ň⌂╤n ЁĖĨ½n Ś



û ╤╙ŶЁ⌂╤◦ Ĵ ĨЁг Ё▌Ĵ Ĩ◦ Ĵ ĨЁ◦ Ĉ▌╓ŚĽĨ⌂▌╤Ё╙½ŶŚĈĖЁ½ĈŚЁĈŚā Ĵ ⌂ĈŚňЁĨ▌Ёĺ ŚЁĴ ◦ ň½ĨŚňІЁŬ⌂Ĩ↕Ё½╙╙ЁĨ↕ŚЁĈŚĖĨЁ
Ś╤Ľ▌ňŚĈĖЁ½╤ňЁňŚĽ▌ňŚĈĖЁ‼Ĉ▌ẀŚ╤ЇЁ́ ΉΉê Ё◦ ½Ĉ½╢ ŚĨŚĈĖЁП́ ׀ Р╤ŚŚňŚňЁĨ▌Ёĺ ŚЁĴ ◦ ň½ĨŚň

ImageBind: One Em bed d ing  Sp a ce  To  Bind  Them  All. CVPR 2023. FAIR, Meta  AI . [link]

≈ŝ ħנג ўŝ � � �
⌡Σķ ŝ Ъ� ÷ Ъķ ◘ЃΣתּג

��

í Lŵ€Зd ¬€Ї ê ŚĨ↕▌ň▌╙▌ⁿ ŶЁ

https://arxiv.org/abs/2305.05665


p╢ ½ⁿ Ś: ⌂╤ň ЇЁû ╤ŚЁL╢ ĺ Śň ň ⌂╤n ЁŒ◦ ½ĽŚЁ€▌Ё: ⌂╤ň Ё€↕Ś╢ Ё� ╙╙ЅЁ; ˚ ¬≈ ΅ � ΅ ΆЅЁc � p≈ІЁê ŚĨ½Ё� pЅЁУ╙⌂╤╖Ф

Only image -pa ired  da ta  is  sufficient  to  b ind  the  m oda lit ie s tog e the r

L╢ ĺ Śňň⌂╤n ЁĖ◦ ½ĽŚЁ
½Ĉ⌂Ĩ↕╢ ŚĨ⌂ĽĖЁ

� Ĵ ň⌂▌ЁĨ▌Ё⌂╢ ½n ŚЁ
ⁿ Ś╤ŚĈ½Ĩ⌂▌╤

Lecture #2
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��

í Lŵ€Зd ¬€Ї p╢ ½n Ś: ⌂╤ňЁ

https://arxiv.org/abs/2305.05665


p╢ ½ⁿ Ś: ⌂╤ň ЇЁû ╤ŚЁL╢ ĺ Śň ň ⌂╤n ЁŒ◦ ½ĽŚЁ€▌Ё: ⌂╤ň Ё€↕Ś╢ Ё� ╙╙ЅЁ; ˚ ¬≈ ΅ � ΅ ΆЅЁc � p≈ІЁê ŚĨ½Ё� pЅЁУ╙⌂╤╖Ф

L╢ ĺ Śňň⌂╤n ĖЁ½╤ňЁŚ╤Ľ▌ňŚĈĖЁ½ĈŚЁ▌◦ Ĩ⌂╢ ⌂ẀŚňЁĴ Ė⌂╤n ЁĽ▌╤ĨĈ½ĖĨ⌂ūŚЁ▌ĺ ╓ŚĽĨ⌂ūŚЁК p╤‼▌í ; L ╙▌ĖĖ
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��

í Lŵ€Зd ¬€Ї p╢ ½n Ś: ⌂╤ňЁ

https://arxiv.org/abs/2305.05665


BindDiffusion: One Diffusion To Bind Them All. [link]
InternGPT: Solving Vision -Centric Tasks by Interacting with ChatGPT Beyond Language. [ link]

L╢ ĺ Śň ň ⌂╤ⁿ ЁĖ◦ ½ĽŚЁ½ĈĨ↕⌂╢ ŚĨ⌂ĽĖЇ ŚŵĨĈ½ĽĨЁ╤Ś½ĈŚĖĨЁ╤Ś⌂n ↕ĺ ▌Ĵ ĈЁĴ Ė⌂╤n ЁĽ▌Ė⌂╤ŚЁň⌂ĖĨ½╤ĽŚЁ

≈ŝ ħנג ўŝ � � �
⌡Σķ ŝ Ъ� ÷ Ъķ ◘ЃΣתּג

��

í Lŵ€Зd ¬€Ї p╢ ½n Ś: ⌂╤ňЁ

https://github.com/sail-sg/BindDiffusion
https://arxiv.org/pdf/2305.05662


Encoding Stage: Multimodal Alignment΄
BŚĖ⌂n ╤Ё½ЁĨŶ◦ ŚЁ▌‼Ё╙Ś½Ĉ╤½ĺ ╙ŚЁĽ▌╤ĽŚ◦ ĨЁĨ▌╖Ś╤ĖЁĨ▌Ё↕⌂ŚĈ½ĈĽ↕⌂Ľ½╙╙ŶЁ½n ⁿ ĈŚⁿ ½ĨŚЁĨ↕ŚЁn Ĉ⌂ňЗ╙ŚūŚ╙Ё‼Ś½ĨĴ ĈŚĖЁ

can obtain patch -level multimodal 
tokens 

Ĉ½╤ň▌╢ ╙ŶЁ⌂╤⌂Ĩ½╙⌂ẀŚЁĽ▌╤ĽŚ◦ ĨЁĨ▌╖Ś╤Ė

≈ŝ ħנג ўŝ � � �
⌡Σķ ŝ Ъ� ÷ Ъķ ◘ЃΣתּג

��

í Lŵ€Зd ¬€Ї €Ĉ½⌂╤⌂╤n Ё



Encoding Stage: Multimodal Alignment΄
BŚĖ⌂n ╤Ё½ЁĨŶ◦ ŚЁ▌‼Ё╙Ś½Ĉ╤½ĺ ╙ŚЁĽ▌╤ĽŚ◦ ĨЁĨ▌╖Ś╤ĖЁĨ▌Ё↕⌂ŚĈ½ĈĽ↕⌂Ľ½╙╙ŶЁ½n ⁿ ĈŚⁿ ½ĨŚЁĨ↕ŚЁn Ĉ⌂ňЗ╙ŚūŚ╙Ё‼Ś½ĨĴ ĈŚĖЁ

Lecture #2
Video Modality

��

í Lŵ€Зd ¬€Ї €Ĉ½⌂╤⌂╤n Ё



BŚĽ▌ň ⌂╤n ЁŒĨ½ⁿ ŚЇ p╤ĖĨĈĴ ĽĨ⌂▌╤Ё� ╙⌂n ╤╢ Ś╤Ĩ΅

Lecture #2
Video Modality

��

í Lŵ€Зd ¬€Ї €Ĉ½⌂╤⌂╤n Ё



Modality Switching Instruction Tuning (MosIT)Ά

≈ŝ ħנג ўŝ � � �
⌡Σķ ŝ Ъ� ÷ Ъķ ◘ЃΣתּג

��

í Lŵ€Зd ¬€Ї €Ĉ½⌂╤⌂╤n Ё



Lecture #2
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��

í Lŵ€Зd ¬€Ї Lū½╙Ĵ ½Ĩ⌂▌╤Ё

Text + Video → Text + Im a g e  + Aud io  + Video

ƒ Ї ¸ ↕½ĨЁ⌂ĖЁĖ▌ЁĴ ╤Ĵ ĖĴ ½╙Ё½ĺ ▌Ĵ ĨЁ
Ĩ↕⌂ĖЁū⌂ňŚ▌Ќ

� ЇЁ€↕ŚЁĴ ╤Ĵ ĖĴ ½╙Ё◦ ½ĈĨЁ▌‼ЁĨ↕⌂ĖЁū⌂ňŚ▌Ё⌂ĖЁ
Ĩ↕½ĨЁ½Ёň ▌ⁿ Ё⌂ĖЁĈ⌂ň ⌂╤ⁿ Ё½ЁĖ╖½ĨŚĺ ▌½Ĉň Ѕ
pĨЁ⌂ĖЁ╤▌ĨЁĽ▌╢ ╢ ▌╤ЁĨ▌ЁĖŚŚЁ½Ёň▌ⁿ Ё▌╤Ё½Ё
Ė╖½ĨŚĺ ▌½ĈňІЁ½ĖЁň▌ⁿ ĖЁ½ĈŚЁĨŶ◦ ⌂Ľ½╙╙ŶЁ
╤▌ĨЁ½ĺ ╙ŚЁĨ▌ЁĈ⌂ňŚЁĖ╖½ĨŚĺ ▌½ĈňĖЁ▌ĈЁ
ĺ ⌂ĽŶĽ╙ŚĖЅ



≈ŝ ħנג ўŝ � � �
⌡Σķ ŝ Ъ� ÷ Ъķ ◘ЃΣתּג

��

NExT-GPT: Evaluation 

€ŚŵĨЁњЁ̊ ⌂ňŚ▌Ё→ €ŚŵĨЁњЁp╢ ½n ŚЁњЁ� Ĵ ň⌂▌ЁњЁ̊ ⌂ňŚ▌

ƒ Ї k ▌ŬЁ½ĺ ▌Ĵ ĨЁ½ňň⌂╤n ЁĖ▌╢ ŚЁ
╢ Ĵ Ė⌂ĽЁĨ▌Ё╢ ½╖ŚЁĨ↕⌂ĖЁĖĽŚ╤ŚЁ
╙▌▌╖Ё╢ ▌ĈŚЁ‼Ĵ ╤╤ŶЌ

Certainly! Here's a synthesized 
music track that could enhance the 
humor and lightheartedness of the 
scene:

http://drive.google.com/file/d/1i6HfRcyUuxG57qrbHIAn-TIrO6ptQm6u/view


≈ŝ ħנג ўŝ � � �
⌡Σķ ŝ Ъ� ÷ Ъķ ◘ЃΣתּג

��

í Lŵ€Зd ¬€Ї Lū½╙Ĵ ½Ĩ⌂▌╤Ё

€ŚŵĨЁњЁ̊ ⌂ňŚ▌Ё→ €ŚŵĨЁњЁp╢ ½n ŚЁњЁ� Ĵ ň⌂▌ЁњЁ̊ ⌂ňŚ▌

Q: Tha t looks g rea t! How 
a bout showing  a  video  tha t  
exp la ins how the  lions 
ca tch its  p rey?

ŒĴ ĈŚ



Œ↕▌ŬĽ½ĖŚĖЁŚŵĽŚ◦ Ĩ⌂▌╤½╙Ё◦ ŚĈ‼▌Ĉ╢ ½╤ĽŚЁ⌂╤Ё⌂╢ ½n ŚІЁū⌂ňŚ▌ІЁ½╤ňЁ½Ĵ ň⌂▌ЁĽ▌╢ ◦ ĈŚ↕Ś╤Ė⌂▌╤
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��

í Lŵ€Зd ¬€Ї Lū½╙Ĵ ½Ĩ⌂▌╤Ё



� Ĵ Ĩ▌ĈŚⁿ ĈŚĖĖ⌂ūŚЁ◦ ĈŚЗĨĈ½⌂╤⌂╤n ЁњЁ€½Ė╖ЗĖ◦ ŚĽ⌂‾ ĽЁ‾ ╤ŚЗĨĴ ╤⌂╤n

≈ŝ ħנג ўŝ � � �
⌡Σķ ŝ Ъ� ÷ Ъķ ◘ЃΣתּג

68

˚ ⌂ň Ś▌¬▌ŚĨЇЁû ūŚĈū⌂ŚŬЁ



≈ŝ ħנג ўŝ � � �
⌡Σķ ŝ Ъ� ÷ Ъķ ◘ЃΣתּג

69

˚ ⌂ň Ś▌¬▌ŚĨЇЁû ūŚĈū⌂ŚŬЁ

� ЁĨĈŚŚЁŬ½╙╖⌂╤n ЁĨ↕Ĉ▌Ĵ ⁿ ↕Ё
Ĩ↕ŚЁ‼▌ĈŚĖĨІЁĨ⌂╙ĨЁĖ↕⌂‼ĨЅ



≈ŝ ħנג ўŝ � � �
⌡Σķ ŝ Ъ� ÷ Ъķ ◘ЃΣתּג

��

VideoPoet: Overview 

� Ё╢ ▌Ĵ ĖŚЁŚ½Ĩ⌂╤n ЁĽ↕ŚŚĖŚЁ
⌂╤Ё½ЁĈ▌Ŷ½╙ЁňĈŚĖĖІЁ½ĈĽЁ
Ė↕▌ĨЅ

� ЁĨĈŚŚЁŬ½╙╖⌂╤n ЁĨ↕Ĉ▌Ĵ ⁿ ↕Ё
Ĩ↕ŚЁ‼▌ĈŚĖĨІЁĨ⌂╙ĨЁĖ↕⌂‼ĨЅ



Lecture #2
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��

˚ ⌂ň Ś▌¬▌ŚĨЇЁû ūŚĈū⌂ŚŬЁ

� ЁĖā Ĵ ⌂ĈĈŚ╙Ё⌂╤Ё½Ĉ╢ ▌ĈЁ
Ĉ⌂ň⌂╤n Ё½Ёn ▌▌ĖŚІЁ½ĽĨ⌂▌╤Ё
Ė↕▌ĨЅ

� Ё╢ ▌Ĵ ĖŚЁŚ½Ĩ⌂╤n ЁĽ↕ŚŚĖŚЁ
⌂╤Ё½ЁĈ▌Ŷ½╙ЁňĈŚĖĖІЁ½ĈĽЁ
Ė↕▌ĨЅ

A tree walking through 
the forest, tilt shift.



╢ ▌ň½╙⌂ĨŶЗĖ◦ ŚĽ⌂‾ ĽЁ
Ĩ▌╖Ś╤⌂ẀŚĈĖ

΄ language model 
ba ckbone΅ ĖĴ ◦ ŚĈЗĈŚĖ▌╙Ĵ Ĩ⌂▌╤Ё

╢ ▌ň Ĵ ╙Ś
Ά

˚ ⌂ňŚ▌¬▌ŚĨЁĽ▌╤ň⌂Ĩ⌂▌╤ĖЁ▌╤ЁĨŚŵĨЁŚ╢ ĺ Śňň⌂╤n ĖІЁū⌂ĖĴ ½╙ЁĨ▌╖Ś╤ĖІЁ½╤ňЁ½Ĵ ň⌂▌ЁĨ▌╖Ś╤ĖІЁ½╤ňЁ½Ĵ Ĩ▌ĈŚⁿ ĈŚĖĖ⌂ūŚ╙ŶЁ
◦ ĈŚň⌂ĽĨĖЁū⌂ĖĴ ½╙Ё½╤ňЁ½Ĵ ň⌂▌ЁĨ▌╖Ś╤ĖЁ

Lecture #2
Video Modality

��

˚ ⌂ň Ś▌¬▌ŚĨЇЁû ūŚĈū⌂ŚŬЁ



How to decode visual features?

im pra ctica l a utoreg ressive  sa m pling
Ĩ▌╖Ś╤Ė

≈ŝ ħנג ўŝ � � �
⌡Σķ ŝ Ъ� ÷ Ъķ ◘ЃΣתּג

��

˚ ⌂ň Ś▌¬▌ŚĨЇЁk ⌂n ↕Ё≈ŚĖ▌╙Ĵ Ĩ⌂▌╤
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��

˚ ⌂ň Ś▌¬▌ŚĨЇЁê � d ˚ p€Зū΅

Casual tokenizer architecture comparison

The decoders, which are omitted from the figure, employ an 
architecture that is symmetric to the encoder 

ċ à■■╛ĸĉچئچ f Ēţ ţ ƒ ĸ½╪Ĭ┐ẅţ Ē�ų■Ŀ½Ľ�Ġ┐ẅţ ؛ئ ٌ �

ẅچئچĬ■ĒĿ⌐کĬţ ╪Ġ■Ē�َّ ؛ ؟ک ،�چک ءچککً ؛ک ؟�چک ُّکٍ Ĭţ½╟چĬ┐╪ĸ■ĸĠ╪■=چ�چچ� ╪Ĭچųţ ĿĬ■Ē

ċ �ẅچک┐╪őţ Ǻچئچċ ċک ĸ½╪Ĭ┐ẅţ �ẅ�

ĉ Ē┐╪Ĭ�ċ �ẅ�چچچچچ ţچ� Ĭţچکک↓ک ╪Ġ■Ē�َّ ؛ ؛�چک ؛چک ؛�چک ُّ �

ĉ Ē┐╪Ĭ�┐╪őţ Ǻ�چچچ ţچ� Ĭţچکک↓ک ╪Ġ■Ē�ً ;�چچ� ┐╪½Ēǻ؛چک ، ؛ ، ئ�چ چ

Dţ Ŀ┐╨ چًک╟½ �



Ü½╤ⁿ Ĵ ½ⁿ ŚЁê ▌ň Ś╙Ё: Ś½ĨĖЁB⌂ỲĴ Ė⌂▌╤ЁЙ€▌╖Ś╤⌂ẀŚĈЁ⌂ĖЁÑŚŶЁĨ▌Ё̊ ⌂ĖĴ ½╙Ёd Ś╤ŚĈ½Ĩ⌂▌╤ЅЁp; Ü≈ ΅ � ΅ ΈЅЁd ▌▌ⁿ ╙ŚЁУ╙⌂╤╖Ф

p╢ ½n ŚЁĈŚĽ▌╤ĖĨĈĴ ĽĨ⌂▌╤ЁĖ½╢ ◦ ╙ŚĖЁŬ⌂Ĩ↕Ёň⌂ỲŚĈŚ╤ĨЁĨ▌╖Ś╤⌂ẀŚĈĖ

≈ŝ ħנג ўŝ � � �
⌡Σķ ŝ Ъ� ÷ Ъķ ◘ЃΣתּג
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˚ ⌂ň Ś▌¬▌ŚĨЇЁê � d ˚ p€Зū΅

https://arxiv.org/abs/2310.05737


p╤◦ Ĵ ĨЁ̊ ⌂ň Ś▌

€Ŭ▌ЁĈ½ĽĽ▌▌╤ĖЁ▌╤Ё╢ ▌Ĩ▌Ĉĺ ⌂╖ŚĖЁ▌╤Ё
½Ё╢ ▌Ĵ ╤Ĩ½⌂╤ЁĈ▌½ňЁĖĴ ĈĈ▌Ĵ ╤ňŚňЁĺ ŶЁ
◦ ⌂╤ŚЁĨĈŚŚĖІЁΎ╖

Extended Video

Two ra ccoons on m otorb ikes. A 
m eteor shower fa lls  behind  the  
ra ccoons. The meteors impact 
the earth and explode

≈ŝ ħנג ўŝ � � �
⌡Σķ ŝ Ъ� ÷ Ъķ ◘ЃΣתּג

��

˚ ⌂ň Ś▌¬▌ŚĨЇЁ̊ ⌂ĖĴ ½╙Ёí ½ĈĈ½Ĩ⌂ūŚĖ



� ЁĨŚňňŶЁĺ Ś½ĈЁ⌂╤Ё½Ё╙Ś½Ĩ↕ŚĈЁ
╓½Ľ╖ŚĨІЁĺ ½ĖŚĺ ½╙╙ЁĽ½◦ ІЁ½╤ňЁ
ĖĴ ╤n ╙½ĖĖŚĖЁ◦ ╙½Ŷ⌂╤n Ёn Ĵ ⌂Ĩ½ĈЁ⌂╤Ё
‼Ĉ▌╤ĨЁ▌‼Ё½ЁŬ½ĨŚĈ‼½╙╙Ѕ

A pink cat playing 
p ia no  in the  forest .

≈ŝ ħנג ўŝ � � �
⌡Σķ ŝ Ъ� ÷ Ъķ ◘ЃΣתּג

��

VideoPoet: Video -to -Audio

http://drive.google.com/file/d/1I6Npnh6l2ZaP43xyi4KzXLa79kpGLi4I/view
http://drive.google.com/file/d/1GSLGmZUEuPab_g8htwKzsU3O8-VAnaEC/view


� ╤Ё½ĖĨĈ▌╤½Ĵ ĨЁĖĨ½ĈĨĖЁň ½╤Ľ⌂╤n Ё▌╤Ё
ê ½ĈĖЁ½ĖЁĽ▌╙▌Ĉ‼Ĵ ╙Ё‾ ĈŚŬ▌Ĉ╖ĖЁ
Śŵ◦ ╙▌ň ŚЁ⌂╤ЁĨ↕ŚЁĺ ½Ľ╖n Ĉ▌Ĵ ╤ň Ѕ

c ¬˚ Ёň Ĉ▌╤ŚЁ‼▌▌Ĩ½n ŚЁ▌‼Ё½ЁūŚĈŶЁĖ↕½Ĉ◦ Ё
Ś╙ūŚ╤ЁĽ⌂ĨŶЁ▌‼ЁĖĨ▌╤ŚЁ⌂╤ЁĨ↕ŚЁ╓Ĵ ╤n ╙ŚЁŬ⌂Ĩ↕Ё½Ё
ĺ Ĉ⌂╙╙⌂½╤ĨЁĺ ╙Ĵ ŚЁĈ⌂ūŚĈІЁŬ½ĨŚĈ‼½╙╙ІЁ½╤ň Ё╙½Ĉn ŚЁ
ĖĨŚŚ◦ ЁūŚĈĨ⌂Ľ½╙ЁĽ╙⌂ỲЁ‼½ĽŚĖЅ

� Ё╙½Ĉn ŚЁĺ ╙▌ĺ Ё▌‼ЁŚŵ◦ ╙▌ň ⌂╤n Ё
Ė◦ ╙½Ė↕⌂╤n ЁĈ½⌂╤ĺ ▌ŬЁ◦ ½⌂╤ĨІЁŬ⌂Ĩ↕Ё½╤Ё
½◦ ◦ ╙ŚЁŚ╢ ŚĈn ⌂╤n ІЁΎ╖

≈ŝ ħנג ўŝ � � �
⌡Σķ ŝ Ъ� ÷ Ъķ ◘ЃΣתּג

78

˚ ⌂ň Ś▌¬▌ŚĨЇЁÜ▌╤n Ё̊ ⌂ňŚ▌Ёd Ś╤ŚĈ½Ĩ⌂▌╤



� ЁŬ▌╢ ½╤ЁŶ½Ŭ╤⌂╤n ЅA geyser spraying water into the air.

≈ŝ ħנג ўŝ � � �
⌡Σķ ŝ Ъ� ÷ Ъķ ◘ЃΣתּג

��

˚ ⌂ň Ś▌¬▌ŚĨЇЁp╢ ½n ŚЗĨ▌З̊ ⌂ňŚ▌



¬↕▌Ĩ▌ĈŚ½╙⌂ĖĨ⌂Ľ

Prompt: "An a strona ut rid ing  a  horse  in a  lush fore st"

B⌂n ⌂Ĩ½╙Ё½ĈĨ p╤╖ЁŬ½Ė↕Pencil a rt

≈ŝ ħנג ўŝ � � �
⌡Σķ ŝ Ъ� ÷ Ъķ ◘ЃΣתּג

��

˚ ⌂ň Ś▌¬▌ŚĨЇЁ� ◦ ◦ ╙Ŷ⌂╤n Ё̊ ⌂ĖĴ ½╙ЁLỲŚĽĨĖ



; ▌╤Ľ╙Ĵ Ė⌂▌╤Ė

1

΅

Ά

Benchmarking of MLLMs for video modality 
is mostly done now via static benchmarks 
with l ong -context testing 

Œû €� Ё╢ Ĵ ╙Ĩ⌂╢ ▌ň½╙ЁÜÜê ĖЁ‼▌ĈЁū⌂ňŚ▌Ё½ĈŚЁĴ ĖĴ ½╙╙ŶЁ
ĺ ½ĖŚňЁ▌╤ЁL½Ĉ╙ŶЁc Ĵ Ė⌂▌╤ЁĨŶ◦ ŚЁŬ⌂Ĩ↕Ё½ĨĨŚ╤Ĩ⌂▌╤ЁĨ▌Ё
ĈŚĖ▌╙Ĵ Ĩ⌂▌╤ ½╤ň Ľ▌╢ ◦ ĈŚĖĖ⌂▌╤

L½Ĉ╙ŶЁc Ĵ Ė⌂▌╤ЁĨŶ◦ ŚЁ▌‼Ёê ÜÜê ĖЁ▌◦ Ś╤ŚĖЁň▌▌ĈЁ
Ĩ▌Ё½╤ŶЗĨ▌З½╤ŶЁ╢ ▌ň ½╙⌂ĨŶЁ

�ׂ ׂ�ǟ�סǟ�ס мǟм٭Ыǟ�џǟ
�ׂ мǟּרмР�ب ⁯м

��٥ ق�⁯⁯� ǟס�ǟ�ׂ мǟ
Δ٭��ׂ м⁯ǟּרмР�ب ⁯м
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